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(54) Dielectric filter, dielectric duplexer, and transceiver 

(57) The present invention provides a dielectric filter 
and a dielectric duplexer (20), each including a plurality 
of dielectric resonators (22a — d. 23a — d, 24). The die- 
lectric filter and the dielectric duplexer (20) each com- 
prising: a dielectric block (21) having a first surface (26) 
and a second end surface opposite to each other; at 
least three resonator holes (22c. 22d. 24) passing 
through the first end surface (26) to the second end sur- 
face of the dielectric block (21); inner conductors dis- 
posed on the inner wall surfaces of the resonator holes 
(22a — d, 23a — d, 24); an outer conductor (36) dis- 
posed on the external surface of the dielectric block 
(21); the outer conductor (36) on the first end surface 
(26) of the dielectric block (21) being separated into an 
inner part (41) and a peripheral part (42) by a noncon- 
ductive portion (43); the inner part (41) including the 
openings of at least three (22c, 22d. 24) of the resonator 
holes (22a — d, 23a — d, 24) adjacent to each other; a 
peripheral part (42) being arranged around the inner 
part (41); and the inner part (41) and the peripheral part 
(42) being connected by a microinductance-generating 
means (44). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a dielectric fil- 
ter, a dielectric duplexer, and a transceiver. 

2. Description of the Related Art 

[0002] Recently, a small, light in weight, and thin-type 
of radio communication equipment such as a mobile 
phone have been rapidly popular. In addition to this ten- 
dency, electronic components which are to be mounted 
on such a type of radio communication equipment are 
required to have a small size and a reduced height. Fur- 
thermore, a dielectric duplexer, which is an antenna- 
shared unit for performing reception and transmission 
by a single antenna, is required to be small-sized, light- 
weight, and lower in height. 

[0003] Conventionally, a dielectric duplexer used as 
an antenna-shared unit in a mobile phone or the like 
adopts a structure in which resonator holes of a plurality 
of dielectric resonators are aligned in a straight line in a 
single dielectric block. However, generally, both a filter 
on the transmitting side and a filter on the receiving 
side, which are composed of dielectric resonators 
formed on the dielectric block, are allowed to block a 
pass band of the counter-side filter by band-pass filter 
characteristics, so that it is difficult to obtain sufficient 
attenuation in an attenuation band, as long as the 
number of the dielectric resonators is not increased. 
Thus, the dielectric duplexer having a structure in which 
the resonator holes are aligned in a straight line, needs 
to be large overall. 

[0004] As a result, it is considerable, for example, that 
the transmitting filter may be formed by a band-block fil- 
ter. When a single dielectric block is used, a transmis- 
sion-line conductor is disposed for coupling adjacent 
resonators by setting a phase difference of n/Z (rad) 
between them. In this case, since the transmission line 
is a miaostrip tine whose half-face is dielectric and its 
other half-face is air. the electrical length of the line is 
longer than the resonator length of the dielectric reso- 
nator, so that the dimension of the aligning direction of 
the resonators is very large. 

[0005] In addition, for example, even though the trans- 
mitting filter is used as a band-block filter in the case of 
an antenna-shared unit, when the transmitting filter side 
is viewed from the side of the receiving filter, in the pass 
band of the receiving filter, namely, in the block band of 
the transmitting filter, impedance is substantially zero, 
so that receiving signals from the antenna flow to the 
side of the transmitting filter. In order to avoid such a sit- 
uation, it is necessary to dispose a phase unit having 
the electrical length of id2 between the transmitting filter 
and an antenna terminal so as to make the impedance 



in the block band of the transmitting filter viewed from 
the side of the receiving filter infinite. However, this 
arrangement inaeases the number of components in 
the radio communication equipment, thereby leading to 

5 rising in cost. 

[0006] In order to solve the above-mentioned prob- 
lems in the conventional dielectric duplexer, for exam- 
ple, a duplexer shown in Figs. 9A to 9C is presented. 
The duplexer comprises rectangular-parallelepiped 

10 formed dielectric block 1 . and with respect to it. various 
holes, and an electrode film are formed. In other words. 
2a, 2b, 2c. 5a. 5b. and 5c are resonator holes on the 
side of the transmitting filter of the dielectric duplexer; 
and 4a. 4b. 4c. and 4d are resonator holes on the side 

75 of the receiving filter. Numeral reference 3 is an input- 
output coupling resonator hole. 
[0007] Each of the respective resonator holes 2a 
through 5c is a step hole whose internal diameters of 
the upper half part and the lower half part in Fig. 9B 

20 mutually differ. In order not to make the figure conpli- 
cated, resonator holes 5b and 5c are not shown in Fig. 
9B. In this figure, 12a. 12b, and 12c are inner conduc- 
tors formed on the inner wall surfaces of the resonator 
holes 2a. 2b. and 2c; 15a is an inner conductor formed 

25 on the inner wall surface of the resonator hole 5a; 14a. 
14b. 14c. and 14d are inner conductors formed on the 
Inner wall surfaces of the resonator holes 4a. 4b. 4c, 
and 4d; and 13 is an inner conductor formed on the 
inner wall surface of the input-output coupling resonator 

30 hole 3. 

[0008] In addition, in each of the inner conductors 
except for the inner conductors 12a and 13. a noncon- 
ductive portion indicated by g is disposed near the 
extremity of a step hole having a longer internal diame- 

35 ter so as to use this part as a disconnection end. Holes 
6a. 6b, and 6c shown in Fig. 9A are ground holes, in 
which inner conductors are formed on the entire inner 
peripheral surfaces of the straight holes with fixed inter- 
nal diameters. On the external surface of the dielectric 

40 block 1 are formed a transmitting terminal Tx and an 
antenna terminal ANT. respectively connecting to the 
inner conductors 12a and 13 of the resonator holes 2a 
and 3; and a receiving terminal Rx is formed to make 
capacitance between it and the inner conductor 14d of 

45 the resonator hole 4d. Furthermore, an outer conductor 
10 is formed on the substantially entire surface except 
for these terminals Tx, Rx. and ANT. 
[0009] Meanwhile, in the dielectric duplexer having the 
aforementioned structure, as shown in Figs. 9A to 9C. 

50 since the resonator holes 2a through 2c. 3, 5a through 
5c and the ground holes 6a through 6c of the dielectric 
resonators conprising a filter on the transmitting side 
are aligned in a staggering form in the dielectric block 1 , 
the dimension w of the aligning direction of the resona- 

55 tor holes 2a through 2c is reduced, whereas the height 
h is increased when it is mounted on a print circuit 
board, or the like. In addition, in the conventional dielec- 
tric duplexer, arrangement of the resonator holes 2a 
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through 2c and the ground holes 6a through 6c are 
complicated, and also It is difficult to form and manufac- 
ture the dielectric block 1 . 

[0010] Furthermore, in the dielectric duplexer shown 
in Fig. 9. only Qq characteristics of approximately 2/3 is 
obtainable as compared with the one having the same 
height as that in which the resonator holes are aligned 
in a line in the dielectric block; and when the height h is 
reduced, the characteristics are deteriorated. 

SUMMARY OF THE INVENTION 

[0011] To overcome the above described problems, 
the present invention provides a dielectric filter, a dielec- 
tric duplexer, and a transceiver, which have a lower 
height and good characteristics, and can be easily man- 
ufactured. 

[0012] One preferred embodiment of the present 
invention provides a dielectric filter or a dielectric 
duplexer Including a plurality of dielectric resonators, 
the dielectric filter comprising: a dielectric block having 
a first surface and a second end surface opposite to 
each other; at least three resonator holes passing 
through the first end surface to the second end surface 
of the dielectric block; Inner conductors disposed on the 
inner wall surfaces of the resonator holes; an outer con- 
ductor disposed on the external surface of the dielectric 
block; the outer conductor on the first end surface of the 
dielectric block being separated into an Inner part and a 
peripheral part by a nonconductive portion; the inner 
part including the openings of at least three of the reso- 
nator holes adjacent to each other; a peripheral part 
being arranged around the inner part; and the inner part 
and the peripheral part being connected by a microin- 
ductance-generating means. 
[0013] The microinductance-generating unit is, for 
example, a conductor pattern integrated with the outer 
conductor, or a metallic lead wire. 
[0014] In the dielectric filter and the dielectric duplexer 
having such a structure, among the respective dielectric 
resonators formed by at least three resonator holes sur- 
rounded by the nonconductive portion, the dielectric 
resonator using the first end surface skJe as a short-cir- 
cuit end is grounded through the microlnductance gen- 
erating unit. This arrangement permits mutual comb- 
line coupling between the dielectric resonators using 
the first end surface side as a short-circuit end among 
the three dielectric resonators. As a result, it Is not nec- 
essary to dispose mutually coupling dielectric resona- 
tors in a staggering form in the dielectric block. 
[001 5] In the above described dielectric duplexer or 
dielectric duplexer, the openings of the resonator holes 
included in the inner part may be disposed in a recess 
provided on the first end surface of the dielectric block, 
and the nonconductive portion may be disposed on the 
inner wall surface of the recess. 
[001 6] Since the recess allows the nonconductive por- 
tion and the openings of the resonator holes to be 



recessed from a first end surface of the dielectric block, 
influence of the leaking electromagnetic field on the 
other electronic components mounted on a circuit board 
can be suppressed. Similarly, influence of the electro- 
5 magnetic field leaking from the other electronic compo- 
nents on the dielectric filter and the dielectric duplexer 
can be also suppressed. 

[001 7] In the above described dielectric filter or dielec- 
tric duplexer, a coupling-block ground hole may be dis- 

10 posed between the resonator holes which the openings 
thereof are included in the inner pari Such a coupling- 
block ground hole between the resonator holes sur- 
rounded by the nonconductive portion permits the cou- 
pling-block ground hole to cut off mutual 

15 electromagnetic coupling between the resonator holes 
disposed on both sides of the coupling-block ground 
hole by the blocking action. 

[0018] Further, a transceiver employed in the present 
invention includes at least either one of the dielectric fil- 
20 ter or the dielectlrc duplexer having the aforementioned 
characteristics, so that the device can be flexible in 
reducing the height thereof. 

[0019] Other features and advantages of the present 
invention will become apparent from the following 
25 description of prefen-ed embodiments of the invention 
which refers to the accompanying drawings, wherein 
like reference numerals indicate like elements to avoki 
duplicative description. 

30 BRIEF DESCRIPTION OF DRAWINGS 

[0020] 

Figs. 1 A. IB to 10 show a structure of a first pre- 
ss fenced embodiment of a dielectric duplexer accord- 
ing to the present invention, in which Fig. 1A is a 
back view; Rg. 18 is a plan view; and Rg. 1C is a 
front view. 

Rg. 2 is an electric equivalent circuit diagram of the 

40 dielectric duplexer shown in Fig. 1 . 

Rg. 3 is a transmitting-side filter characteristic view 
of the dielectric duplexer shown in Fig. 1. 
Rg. 4 is a receiving-side filter characteristic view of 
the dielectric duplexer shown in Fig. 1 . 

45 Rg. 5 is an electric equivalent circuit diagram show- 
ing a second prefen'ed embodiment of the dielectric 
duplexer according to the present invention. 
Rg. 6 is a partially cut-away perspective view show- 
ing a structure of a third preferred embodiment of 

so the dielectric duplexer according to the present 
invention. 

Rg. 7 is a front view showing a fourth preferred 
embodiment of the dielectric duplexer according to 
the present invention. 
55 Rg. 8 is a block diagram showing one preferred 
embodiment of a transceiver according to the 
present Invention. 

Rgs. 9A. 9B and 90 show a structure of a conven- 
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tional dielectric duplexer. in which Fig. 9A is a back 
view; Fig. 9B is a plan view; and Fig. 9C is a front 
view. 

DESCRIPTION OF THE PREFERRED EMBQDi- 5 
MENTS 

(First preferred embodiment, Figs. 1 A through 4] 

[0021] A first preferred embodiment of the dielectric io 
duplexer according to the present invention is shown in 
Figs. 1A, IB and 1C. In the dielectric duplexer 20. the 
transmitting side comprises two band-block filters, and 
the receiving side comprises two band-pass filters and a 
trap. In a dielectric block 21 of a rectangular parailelepi- 75 
ped form are formed resonator holes 22a through 22d of 
the transmitting filter side, resonator holes 23a through 
23d of the receiving fitter side, an input-output coupling 
resonator hole 24, and a ground hole 25. The resonator 
holes 22a through 22d. 23a through 23d, 24, and the 20 
ground hole 25 are aligned in a straight line in the die- 
lectric block 21 ; and this arrangement is different from 
the dielectric duplexer shown in Rg. 9. 
[0022] Each of the resonator holes 22a through 22d, 
23a through 23d, 24, and the ground hole 25. as shown 25 
in Fig. 1 B, are step holes which pass through a first sur- 
face 26 of the dielectric block 21 to an opposing second 
surface 27, and the respective step holes have internal 
diameters of different lengths in the upper half part and 
the lower half part thereof. Inner conductors 32a so 
through 32d are formed on the inner wall surfaces of the 
resonator holes 22a through 22d; and inner conductors 
33a through 33d are fonned on the inner wall surfaces 
of the resonator holes 23a through 23d. An inner con- 
ductor 34 is formed on the inner wall surface of the 35 
input-output coupling resonator hole 24. The ground 
hole 25 is a straight hole having an internal diameter of 
a fixed length; and an inner conductor 35 is formed on 
the entire inner peripheral surface thereof. 
[0023] In each of the inner conductors except for the 40 
inner conductors 32b. 33c, and 34, a nonconductlve 
portion indicated by g is formed near the extremity of a 
step hole with a longer internal diameter, and this part 
(which is, in other words, the part electrically separated 
from an outer conductor 36) is a disconnection end. 45 
Meanwhile, the part of the inner conductor opposing the 
disconnection part, (which is, in other words, the part 
electrically connected to the outer conductor 36), is a 
short-circuit end. On the external surface of the dielec- 
tric block 21 are formed a transmitting terminal Tx con- 50 
nected to the inner conductor 32b of the resonator hole 
22b, a receiving terminal Rx connected to the inner con- 
ductor 33c of the resonator hole 23c, and an antenna 
terminal ANT connected to the inner conductor 34 of the 
resonator hole 24; and furthermore, the outer conductor ss 
36 is formed on the substantially entire surface except 
for the transmitting terminal Tx, the receiving terminal 
Rx, and the antenna terminal ANT. 



[0024] As shown in Fig. 1 C, in the inner part 41 on a 
first end surface 26 of the dielectric block 21. the outer 
conductor 36 is cut away in a letter-C form to dispose a 
nonconductive portion 43 in such a manner that the res- 
onator holes 22c and 22d. the inputK>utput coupling res- 
onator hole 24, and the ground hole 25 are surrounded. 
A conductor pattern 44 left near the center of the non- 
conductive portion 43 is integrated with the outer con- 
ductor 36; and It is a microinductance generating means 
for mutually connecting the inner part 41 and the outer 
part 42 which are electrically separated by the noncon- 
ductive portion 43. 

[0025] in the dielectric duplexer 20 having the afore- 
mentioned structure, the disconnection ends and the 
short-circuit ends of the inner conductor 33a formed in 
the resonator hole 23a and the inner conductor 33b 
formed in the resonator hole 23b are disposed in the 
mutually same direction so as to produce a comb-line 
coupling between the inner conductors 33a and 33b, 
whereas the disconnection ends and the short-circuit 
ends of the inner conductor 33a formed in the resonator 
hole 23a and the inner conductor 34 formed in the input- 
output coupling resonator hole 24 are disposed in the 
mutually reversed direction so as to produce an inter- 
digital coupling between the inner conductors 33a and 
33b, and similarly, so as to produce an inter-digital cou- 
pling between the inner conductor 33b formed in the 
resonator hole 23b and the inner conductor 33c formed 
in the resonator hole 23c. This permits fonmation of two 
band-pass filters between the antenna terminal ANT 
and the receiving terminal Rx. In addition, an inter-dig- 
ital coupling occurs between the inner conductor 33c 
formed in the resonator hole 23c and the inner conduc- 
tor 33d formed in the resonator hole 23d. This permits 
formation of a trap on the receiving side. 
[0026] Meanwhile, a comb-line coupling occurs 
between the inner conductor 32c formed in the resona- 
tor hole 22c and the inner conductor 34 formed in the 
input-output coupling resonator hole 24 by the noncon- 
ductive portion 43, whereas an inter-digital coupling 
occurs between the inner conductor 32b formed in the 
resonator hole 22b and the inner conductor 32c formed 
in the resonator hole 22c. This permits formation of a 
wide-band band-block filter between the transmitting 
terminal Tx and the antenna terminal ANT. Further- 
more, an inter-digital coupling occurs between the inner 
conductors 32a formed in the resonator hole 22a and 
32b formed in the resonator hole 22b. and between the 
inner conductor 32c formed in the resonator hole 22c 
and the inner conductor 32d formed in the resonator 
hole 22d. This permits formation of two traps on the 
transmitting side. 

[0027] Fig. 2 shows an electric equivalent circuit dia- 
gram of the dielectric duplexer 20. In the dielectric block 
21 are disposed dielectric resonators R1 through R4 
formed by the respective resonator holes 22a through 
22d on the transmitting filter side, a dielectric resonator 
R5 formed by the input-output coupling resonator hole 
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24, and respective dielectric resonators R6 through R9 
formed by the resonator holes 23a through 23d on the 
receiving filter side. Between the dielectric resonators 
R1 and R3 is disposed the dielectric resonator R2 which 
is connected to the transmitting terminal Tx; between 5 
the dielectric resonators R4 and R6 Is disposed the die- 
lectric resonator R5 which is connected to the antenna 
terminal ANT; and furthermore, between the dielectric 
resonators R7 and R9 is disposed the dielectric resona- 
tor R8 which Is connected to the receiving terminal Rx. w 
The dielectric resonator R4 and the dielectric resonator 
R5 connected to the antenna terminal ANT are electro- 
magnetically mutually shielded by the Inner conductor 
35 of the ground hole 25. 

[0028] In the transmitting side, a wide-band band- is 
block filter is formed by the dielectric resonators R2, R3. 
and R5, and the trap formed by the dielectric resonators 
R1 and R4 is combined with this to comprise two band- 
block filters. The dielectric resonators R3 and R5 are 
grounded through a microlnductance L1 (see Fig. 2) 20 
formed of a conductor pattern 44 which is located near 
the center of the nonconductive portion 43 shown in Fig. 
1C. Namely, regarding the dielectric resonators R3 and 
R5. the part on the side of a first end surface 26 is a 
short-circuit end. This allows a comb-line coupling 25 
between the dielectric resonators R3 and R5. Further- 
more, modifications in the form and pattern of the con- 
ductor pattern 44 permit changing of values of the 
microlnductance. so that electromagnetic coupling 
between the dielectric resonators R3 and R5 can be 30 
easily adjusted. 

[0029] In this arrangement, the dielectric duplexer 20 
is different from the conventional dielectric duplexer 
shown in Fig. 9, since it Is not necessary to dispose the 
resonator holes 22a through 22d. 23a through 23d. and 3S 
24 in the dielectric block 21 in a staggering form. This 
allows the mounting height h of the dielectric duplexer 
20 to be significantly lower than that of the conventional 
dielectric duplexer, so that the dielectric block 21 can be 
easily manufactured. ^ 
[0030] Under the condition in which the mounting 
height h is equal, characteristics of the dielectric 
duplexer 20 are Improved more than those of the dielec- 
tric duplexer shown In Fig. 9. The measured values of 
pass characteristics S21 and reflection characteristics 4S 
S1 1 of the transmitting filter in the dielectric duplexer 20 
are shown in Fig. 3; and the measured values of pass 
characteristics S21 and reflection characteristics S11 of 
the receiving filter in the dielectric duplexer 20 are 
shown in Fig. 4. so 

[Second prefenred embodiment. Fig. 5] 

[0031 ] The electric equivalent circuit of a second pre- 
ferred embodiment of the dielectric duplexer according ss 
to the present invention is shown in Fig. 5. In a dielectric 
duplexer 30. the dielectric resonator R4 and the dielec- 
tric resonator R2 which is connected to the transmitting 



terminal Tx are grounded through a microlnductance 
L2. In other words, the structure is equivalent to that in 
which the nonconductive portion 43 is disposed on a 
first end surface 26 of The dielectric duplexer 20 
employed in the first embodiment by cutting away the 
outer conductor 36 In a letter-C form so as to sun-ound 
the resonator holes 22b, 22c, 22d, and the ground hole 
25 which is disposed between the resonator holes 22b 
and 22c. on the inner part 41. The microlnductance 12 
is formed by the conductor pattern 44, which is located 
near the center of the nonconductive portion 43. The 
dielectric resonator R3 and the dielectric resonator R2 
which is connected to the transmitting terminal Tx are 
electrically shielded to each other by the Inner conduc- 
tor 35 formed in the ground hole 25 formed therebe- 
tween. 

[0032] In the dielectric duplexer 30, similar to the first 
embodiment, the dielectric resonators R2 and R4 are 
grounded tiirough the microlnductance 12 to produce a 
comb-line coupling, so that the mounting height h can 
be signrficantly lower than that of the conventional art, 
and the characteristics can be enhanced. 

[Third preferred embodiment. Fig. 6] 

[0033] A third preferred embodiment of the dielectric 
duplexer according to the present invention is shown in 
Fig. 6. A dielectric duplexer 40 has such an arrange- 
ment that, in the dielectric duplexer 20 of the first 
embodiment, respective openings of the resonator 
holes 22c. 22d, and 24. and the ground hole 25 are 
formed in a recess 51 on a first end surface 26 of the 
dielectric block 21 ; and the outer conductor 36 is cut 
away on tiie inner peripheral wall of the recess 51 so as 
to dispose the nonconductive portion 43. 
[0034] When such an arrangement is provided, since 
the openings of the resonator holes 22c. 22d. and 24, 
and the ground hole 25 are recessed from the first end 
surface 26 of the dielectric block 21. in addition to the 
effects created by the dielectric duplexer 20 of the first 
embodiment, high frequencies generated in the dielec- 
tric duplexer 40 are unlikely to leak outside. Moreover, 
influence due to high frequencies from the outside on 
the dielectric duplexer 40 can be reduced. 

[Fourth Embodiment, Fig. 7] 

[0035] A front view of a fourth preferred embodiment 
of the dielectric duplexer according to tiie present Inven- 
tion is shown in Fig. 7. A dielectric duplexer 50 has such 
an an-angement that the nonconductive portion 43 of 
the dielectric duplexer 20 shown in Fig. 1 is formed in a 
ring-shape, in which the inner part 41 and the outer part 
42 are mutually connected through a metallic lead wire 
44a so as to use tiie metallic lead wire 44a as a miao- 
inductance. Such an arrangement permits easy adjust- 
ment of inductance-values of the microlnductance by 
modifying tiie length and shape of tiie metallic lead wire 
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44d. 

[Fifth Preferred Embodimerrt: Fig. 8] 

[0036] A fifth preferred embodiment shows an embod- s 
iment of a transceiver according to the present inven- 
tion. In which an example of a mobile phone Is 
illustrated. 

[0037] Fig. 8 is an electric circuit block diagram of RF 
section of a mobile phone 120. In Fig. 8, reference io 
numeral 122 denotes an antenna device; reference 
numeral 123 denotes an antenna-shared filter 
(duplexer); reference numeral 131 denotes a transmit- 
ting-side isolator; reference numeral 132 denotes a 
transmitting-side amplifier; reference numeral 133 is 
denotes a transmitting-side inter-stage band-pass filter; 
reference numeral 134 denotes a transmitting-side 
mixer; reference numeral 135 denotes a receiving-side 
amplifier; reference numeral 136 denotes a receiving- 
side inter-stage band-pass filter; reference numeral 137 20 
denotes a receiving-side mixer; reference numeral 138 
denotes a voltage-controlled oscillator (VCO); and refer- 
ence numeral 139 denotes a local band-pass filter. In 
this case, it Is possible to use, for example, the duplexer 
20. 30. 40, or 50 of the first through fourth embodiments 25 
as an antenna-shared filter (duplexer) 123. Mounting of 
the dielectric duplexer 20. 30. 40. or 50 can reduce the 
height of the RF section so as to obtain a slim mobile 
phone. 

• 30 

[Other embodiments] 

[0038] A dielectric filter, a dielectric duplexer, and a 
transceiver according to the present Invention should 
not be construed to the above-desaibed embodiments, 35 
and various changes and modifications are possible 
without departing from the spirit and scope of the 
present invention. More particularly, although a descrip- 
tion has been given of a dielectric dupulexer and a 
transceiver in the embodiments above, it is to be under- 40 
stood that a dielectric filter such as a band-block filter or 
the like can applied. 

[0039] As clearly seen from the given description 
atx>ve. according to the present invention, since among 
respective dielectric resonators formed by at least three 45 
resonator holes surrounded by a nonconductlve portion, 
a dielectric resonator, whose part of a first end surface 
side being a short-circuit end, Is grounded through a 
microinductance to produce a comb-line coupling, it is 
not necessary to dispose the mutually coupling dielec- so 
trie resonators in a staggering form In a dielectric block, 
so that the mounting height is significantly lower than 
that of the conventional art and the characteristics are 
also improved. Moreover, since the present invention 
adopts a sinnple alignment of the resonator holes ss 
formed in the dielectric block, manufacturing of the die- 
lectric block is easy. 

[0040] In addition, when at least three resonator holes 



surrounded by the nonconductive portion are disposed 
in a recess formed on the short-circuit surface of ttie 
dielectric block to form a nonconductive portion on the 
Inner wall surface of the recess, the short-circuit sur- 
faces of the dielectric resonators are recessed from a 
first end surface of the dielectric block so as to 
strengthen shielding of the openings of the dielectric 
resonators in the recess. This not only makes high fre- 
quencies generated in the dielectric resonators unlikely 
to leak out but also permits Influence due to high fre- 
quencies from the outside on the dielectric, resonators 
to be reduced. Furthermore, mounting a dielectric filter 
and a dielectric duplexer according to the present inven- 
tion allows the height of a transceiver to be reduced. 
[0041] While the Invention has been particularly 
shown and described vtnth reference to preferred 
embodiments thereof, it will be understood by those 
skilled In the art that the forgoing and other changes in 
form and details may be made therein without departing 
from the spirit of the invention. 

Claims 

1. A dielectric filter including a plurality of dielectric 
resonators (R1 — R9}. the dielectric filter compris- 
ing: 

a dielectric block (21 ] having a first surface (26) 
and a second end surface (27) opposite to 
each other; 

at least three resonator (22a — d. 23a — d, 24) 
holes passing through the first end surface (26) 
to the second end surface (27) of the dielectric 
block (21); 

inner conductors (32a — d. 33a — d, 34) dis- 
posed on the Inner wall surfaces of the resona- 
tor holes (22a — d, 23a — d, 24); 
an outer conductor (36) disposed on the exter- 
nal surface of the dielectric block (21); 
the outer conductor (36) on the first end sur- 
face (26) of the dielectric block (21) being sep- 
arated Into an Inner pad (41) and a peripheral 
pad (42) by a nonconductive portion (43); 
the inner pad (41) including the openings of at 
least three (22c, 22d. 26) of the resonator holes 
(22a — d. 23a — d. 24) adjacent to each other; 
a peripheral pad (42) being arranged around 
the Inner pad (41); and 

the inner pad (41) and the peripheral pad (42) 
being connected by a microinductance-gener- 
ating means (44; 44a). 

2. The dielectric f flter according to Claim 1 . wherein 
the openings of the resonator holes (22c. 22d. 24) 
included in the Inner pad (41) are disposed In a 
recess (51) provided on the first end surface (26) of 
the dielectric block (21), and the nonconductive por- 
tion (43) is disposed on the inner wall surface of the 
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recess (51). 

3. The dielectric filter according to Claim 1 or 2. 
wherein the microinductance-generating means 
(44, 44a) is a conductor pattern (44) integrated with s 
the outer conductor (36). 



means (44; 44a) is a conductor pattern (44) inte- 
grated with the outer conductor (36). 

9. The dielectric filter (50) according to Claim 6 or 
Claim 7. wherein the microinductance-generating 
means (44; 44a) is a metallic lead wire (44a). 



4. The dielectric filter according to Claim 1 or Claim 2, 
wherein the microinductance-generating means 
(44. 44a) is a metallic lead wire (44a). io 

5. The dielectric filter according to one o1 Claim 1 to 4. 
wherein a coupling-block ground hole (25) Is dis- 
posed between the resonator holes (22c. 22d, 24) 
which the openings thereof are included in the inner is 
part (41). 

6. A dielectric duplexer (20; 30; 40; 50) including a 
plurality of dielectric resonators (R1 — R9) consti- 
tuting a transmitting side and a receiving side, com- 20 
prising: 

^ ' a dielectric block (21 ) having a first surface (26) 
and a second end surface (27) opposite to 
each other; 25 
at least three resonator holes (22a — d. 23a — 
d, 24) passing through the first end surface (26) 
to the second end surface (27) of the dielectric 
block (21) and constituting a transmitting side 
and a receiving side; 30 
inner conductors (32a — d. 33a — d, 34) dis- 
posed on the inner wall surfaces of the resona- 
tor holes (22a — d. 23a — d. 24); 
an outer conductor (36) disposed on the exter- 
nal surface of the dielectric block (21); 35 
the outer conductor (36) on the first end sur- 
face (26) of the dielectric block (21) being sep- 
arated into an inner part (41) and a peripheral 
part (42) by a nonconductive portion (43); 
the inner part (41) including the openings of at 40 
least three (22c. 22d, 24) of the resonator holes 
(22a — d. 23a — d. 24) adjacent to each other; 
a peripheral part (42) being arranged around 
the inner part (41); and 

the inner part (41 ) and the peripheral part (42) 45 
being connected by a microinductance-gener- 
ating means (44; 44a). 

7. The dielectric duplexer (40) according to Claim 6, 
wherein the openings of the resonator holes (22c. so 
22d. 24) included in the inner part (41) are disposed 

in a recess (51) provided on the first end surface 
(26) of the dielectric block (21). and the nonconduc- 
tive portion (43) is disposed on the inner wall sur- 
face of the recess (51 ). ss 

8. The dielectric filter (20; 30; 40) according to Claim 6 
or 7. wherein the microinductance-generating 



10. The dielectric filter (20; 30; 40; 50) according to one 
of Claim 6 to 9, wherein a coupling-block ground 
hole (25) is disposed between the resonator holes 
(22c. 22d, 24) which the openings thereof are 
included in the Inner part (41). 

11 . A transceiver ( 1 20) comprising at least either one of 
the dielectric filter according to one of Claims 1 to 5, 
or the dielectric duplexer (20; 30; 40; 50) according 
to one of Claims 6 to 10. 
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Fig. 2 




9 



EP 0 959 518 A1 




10 



EP 0 959 518 A1 




11 



EP 0 959 518 A1 



Fig. 6 
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Fig. 9A 
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